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HBRBICIDAL COMPOSITION COMPRISING PHWLPROPYNYLOXYPYRIDINE COMPOUNDS 

:The present invention relates to a novel herbicidal composition comprising a herfiididal active 
Si^ri^ai^^ that is suitable for the S0tectjVe (x>ntroi 6f' in drops bf useful' 

plants, for example in qrops^of cottoa soybieans, sugar beet, sugar cane^ plantation crops, . 
rape and, especially, cereals, rice and maize. The invention relates also to a method of 
controlling weeds in crops of useful plants and to the use of the! novel composition for that 
purpose. 

The compounds of formula I 




wherein the substituents Ri to R4, and the suffixes n and m, are as defined hereinbelow, 
exhibit herbicidal action. 

The compounds of formula I and their preparation are known, for example, from WO 
02/28182. 

Surprisingly, it has now been found that a combination of variable amounts of active 
ingredients, that is to say a compound of formula I together with one or more of the 
herbicidal active ingredients indicated below, which are known and some of which are also 
commercially available, exhibits a synergistic action that is capable of controlling, both pre- 
emergence and post-emergence, the majority of weeds occurring especially in crops of 
useful plants. 

There is therefore proposed in accordance with the present invention a novel synergistic 
composition for the selective control of weeds which, in addition to comprising customary 
inert formulation adjuvants, comprises as active ingredient a mixture of 
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a) a herbicidally effective amount of a compound of formulsi I 



(Ri)n 




wherein . . 

n is 0, 1 , 2, 3 or 4; 

each Rt independently is halogen, -CN, -SCN. -SFg, -NOg, -NRgRe. -CO2R7, -CONRaRg, 
-C(Rio)=NORii, -COR12. -OR13. -SR14, -SOR15, -SO2R16, -OSO2R17, CrCaalkyl. Ca-Cealkenyl, 
Ca-Ceaikynyl or Ca-CecycloalkyI; or is d-Cealkyl, Cz-Csalkenyl or C2-C8alkynyl mono- or poly- 
substituted by halogen, -CN, -NO2, -NR18R19, -CO2R20, -CONR21R22, -COR23. -C(R24)=NOR25. 
-C(S)NR26R27. -C(Ci-C4alkylthio)=NR28. -OR29, -SR30. -SOR31, -SO2R32 or by Ca-Cecycloalkyi; 
or 

each Ri is Cs-CecycloalkyI mono- or poly-substituted by halogen, -CN. -NO2, -NRisRig, 
-CO2R20, -CONR21R22. -COR23, -C{R24)=NOR25. -C{S)NR26R27, -C(Ci-C4alkylthio)=NR28, - 
SR30, -SOR31, -SO2R32 or by C3-C6cycloalkyl; or 

each Ri independently is phenyl, which may in turn be mono- or poly-substituted by halogen, 
Ci-C4alkyl, Ci-C4haloalkyl, Ci-C4alkoxy. -CN, -NO2, Ci-C4alkylthio, CrC4alkylsulfinyl or by 
Ci-C4alkylsulfonyl; or 

two adjacent Ri substituents together form a Ci-C/alkylene bridge which may be interrupted 
by 1 or 2 non-adjacent oxygen atoms and substituted by Ci-CealkyI, the total number of ring 
atoms being at least 5 and at most 9; or two adjacent Ri substituents together form a 
C2-C7alkenylene bridge which may be interrupted by 1 or 2 non-adjacent oxygen atoms and 
substituted by Ci-Cealkyl. the total number of ring atoms being at least 5 and at most 9; 
R3 and R4 are each independently of the other hydrogen, halogen, -CN, Ci-C4alkyl or 
Ci-C4alkoxy; or 

R3 and R4 together are Ca-Csalkylene; 
Rs is hydrogen or Ci-Cealkyl; 

Re is hydrogen, Ci-Cealkyl, Cs-Cealkenyl, Ca-Cealkynyl, phenyl or benzyl; it being possible for 
phenyl and benzyl in turn to be mono- or poly-substituted by halogen, Ci-C4alkyl, Ci*C4halo- 
alkyl, Ci-C4alkoxy, -CN, -NOa, Ci-C4alkylthio, Ci-C4alkylsulfinyl or by C,-C4alkylsulfonyl; or 
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Rs and Re together are a CrCsalkylene chain which may be intermpted by an oxygen or 
■ $ulfuratom; . - . • 

1^7 is hydrogen. Ci-Caalkyj, Cs-Q^alkenyl or Ca-Cealkynyl, or is Ci-Cftalkyl. Ca-eaalkenylor. 
^ J^3^8all«yny rhonCH or |X$ly-substituted by halogen. C;i-C4a1k9>cy or by phenyl, it being 
possible for phenyl in turn tb i^ mpm- Qr poty-substituted by halc^eh, CV-C4alkyl, Ci-^4halo- 
alkyl, Ci-C4alkoxy, «CN, -NOa, C,-C4alkyHhib; Ci-C4alkylsulflnyl or by CV-C4alkylsu1t6nyl: 
Re is hydrogen or Ci-Caalkyi; 

R9 is hydrogen or d-Cealkyl, or is Ci-CaalkyI mono- or poly-substituted by COOH, Ci-"Ce- 
alkoxycarbonyl or by -CN, or 

R9 is Ca-Cealkenyl. Ca-Csalkynyl, phenyl or benzyl, it being possible for phenyl and benzyl in 

turn to be mono- or poly-substituted by halogen, Ci-C4alkyl, Ci-C4haloalkyl, Ci-C4alkoxy. 

-CN, -NO2. Ci-C4alkylthio, Ci-C4alkylsulfinyl or by Ci-C4alkylsulfonyl; or 

Rs and R9 together are Cz-Csalkylene; 

R,o Is hydrogen, Ci-C4alkyl, Ci-C4haloalkyl or Ca-CscycloalkyI; 

R11 is hydrogen. C-Cealkyl, Ca-Caalkenyl. Ca-CBalkynyl, C,-C4haloalkyl or Ca-Cehaloalkenyl; 
Ri2 is hydrogen. Ci-C4alkyl, Ci-C4haloalkyl or Ca-Cecycloalkyl; 
R,3 is hydrogen, Ci-Csalkyl, Ca-Caalkenyl or Cg-Csalkynyl; or 

Ri3 is phenyl or phenyl-Ci-CealkyI, it being possible for the phenyl ring in turn to be mono- or 
poly-substituted by halogen, Ci-C4aikyl. Ci-C4haloalkyl, Ci-C4alkoxy, -CN. -NO2 or by 
-S(0)2Ci-C8alkyl. or 

Ri3 is Ci-CealkyI mono- or poly-substituted by halogen, -CN or by Ci-C4alkoxy; 
Ri4 is hydrogen, Ci-CsalkyI, Cs-Csalkenyl or Ca-Csalkynyl, or is Ci-CealkyI mono- or poly- 
substituted by halogen, -CN or by Ci-C4alkoxy; 

Ri5, R16 and R17 are each independently of the others Ci-CealkyI, Cs-Caalkenyl or Ca-Ce- 
alkynyl. or Ci-CaalkyI mono- or poly-substituted by halogen, -CN or by Ci-C4alkoxy; 
R18 is hydrogen or Ci-CaalkyI; 

Ri» is hydrogen. Ci-Caalkyl. Cg-Caalkenyl, QrCaalkynyl, phenyl or benzyl, it being possible for 
phenyl and benzyl in turn to be mono- or poly-substituted by halogen, Ci-C4alkyl, Ci-C4halo- 
alkyl, C-Caalkoxy, -CN. -NO2, Ci-C4alkylthio, Ci-C4alkylsulfinyl or by C,-C4alkylsulfonyl: or 
R18 and Ri9 together are a Ca-Csalkylene chain whidi may be interrupted by an oxygen or 
sulfur atom; 

R20 Is hydrogen. Ci-Caalkyl. Cs-Caalkenyl, Cs-Caalkynyl, phenyl or benzyl, it being possible for 
phenyl and benzyl in turn to be mono- or poly-substituted by halogen, Ci-C4alkyl, Ci-C4halo- 
alkyl, Ci-C4alkoxy, -CN, -NO2. Ci-C4alkylthio, Ci-C4alkylsulfinyl or by C,-C4alkylsulfonyl; 
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R21 is hydrogen or Ci-Csalkyl; , , \ \^ 

R22 Is hydrogen or Ci-Csalkyl, or is Ci-CsalkyI mono- or pply-slibstituted by COOH, d-Cs- 

alko)vcartoo^ - : ^ - 

'R^, is Ca-Caalkeriyl, CarCea^riyl. phenyl -or beniyl/itlbejng^^^ in 

turn tp Be ptpoiy-substituteMj by halogen, di-^Aalkyl, di-Cihaloalkyl/C^^ 

-CN, -NOz. Ci-O4akylthio, C;^C4a^^^^ 

R21 and R22 together are Cz-Csalkylene; - 

R23 is hydrogen. Ci-C4alkyl, Ci-C4haloalkyl or Ca-Cecycloalftyl: # 
R24 is hydrogen, Ci-C4alkyl, Ci-C4haloalkyl or Ca-CscycloalkyI; 

R25 is hydrogen, Ci-CealkyI, Cs-Csalkenyl , Ca-Cealkynyl, CrC4haloalkyl or Ca-Cehaloalkenyl; 
R^ is hydrogen or Ci-Csalkyl; 

R27 is hydrogen or Ci-CsalkyI, or is Ci-CealkyI mono- or poly-substituted by COOH, Ci-Cb- 
alkoxycarbonyl or by -CN, or 

R27 is Ca-Csalkenyl, Ca-Csalkynyl, phenyl or benzyl, it being possible for phenyl and benzyl in 
turn to be mono- or poly-substituted by halogen, Ci-C4alkyl, Ci-C4ha!oalkyl, Ci-C4alkoxy. 
-CN, -NO2, CrC4alkylthio, Ci-C4alkylsulfinyl or by Ci-C4alkylsulfonyl; or 
R26 and R27 together are Cz-Csalkylene; 
R28 is hydrogen or Ci-CealkyI; 

R29 and R30 are each independently of the other hydrogen, Ci-CealkyI, Ca-Cealkenyl or 
Ca-Csalkynyl, or Ci-CsalkyI mono- or poly-substituted by halogen, -CN or by Ci-C4alkoxy; 
R31 and R32 are each independently of the other Ci-CsalkyI, Ca-Cealkenyl or Ca-Csalkynyl, or 
Ci-CsalkyI mono- or poly-substituted by halogen, -CN or by Ci-C4alkoxy; 
misO, 1,2, 3, 4 or 5; 

each R2 independently is halogen, -CN, -SON. -SFs, -NO2, -NRaeRa?, -CO2R38. -CONR39R40, 
-C(R4i)=NOR42. -COR43. -OR44. -SR45, -SOR46. -SO2R47. OSO2R48 -N([CO]pR49)CORso, 
-N(OR5i)COR52, -N(R53)C02R54 or -N-phthalimide; 
Ras is hydrogen or Ci-Csalkyl; and 

Ra? is hydrogen. Ci-Cealkyl. Cs-Csalkenyl, Ca-Csalkynyl, phenyl or benzyl, it being possible for 
phenyl and benzyl in tum to be mono- or poly-substltuted by halogen, Ci-C4alkyl, Ct-C4halo- 
alkyl, Ci-C4alkoxy, -CN, -NO2, Ci-C4alkylthio, Ci-C4alkylsulfinyl or by C,-C4alkylsulfonyl; or 
Ras and Ra? together are a C2-C5alkylene chain which may be interrupted by an oxygen or 
sulfur atom; 

Ras is hydrogen, Ci-CsalkyI, Ca-Csalkenyl or Ca-Csalkynyl, or is Ci-CsalkyI, Ca-Csalkenyl or 
Ca-Csalkynyl mono- or poly-substituted by halogen, Ci-C4alkoxy or by phenyl, it being 
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posstole for phenyl in turn to be mono- or poly-substituted by halogen. Ci-C4alkyl. Ci-C4halo- 
slkyl, Ci-C4alkoxy, -CN, -NO2, Ci-G4alkylthio, C.i-C4alkylsulfinyl or by Ci-C4alkylsulfonyl; 

flap! is hydrogen or Ci^^Jsalkyl; ......... r. .'k: ■■■/^rr 

iPtw is tij^ro^en or Ci-C^alkyl, 6^ Ci^aatkj^ morii^ or poly-substituted by -C66h, Ci-C^- 

alkoxycait>onyt or by -CN, or . - . . " 

R40 is Ca^sfiilkenyi. Ca-Caalkynyl, phenyl or benzyl, it being isosslble for phehyt and ^eri;^ in' 

turn to be mono- or poly-substituted by halogen, Ci-C4alkyl, Ci-C4haloalkyl, Ci-C4alkoxy, 

-CN, -NO2, Ci-C4alkylthio, Ci-C4alkylsulfinyl or by Ci-C4alkylsulfonyl; or 

R39 and R40 together are Ca-Csalkylene; 

R41 is hydrogen, Ci-C4alkyl. Ci-C4haloalkyl or Ca-CecycloalkyI; 

R42 is hydrogen, Ci-CsalkyI, Ca-Csalkenyl, Cs-Csalkynyl, C,-C4haloalkyl or Ca-Cehaloalkenyl; 
R43 is hydrogen, Ci-C4alkyl, Ci-C4haloalkyl or Ca-CecycloalkyI; 
R44 is hydrogen, Ci-CaalkyI, Ca-Cealkenyl or Ca-Cealkynyl; or 

R44 is phenyl or phenyl-Ci-CealkyI, it being possible for the phenyl ring in turn to be mono- or 
poly-substituted by halogen, Ci-C4alkyl, Ci-C4haloalkyl, Ci-C4alkoxy, -CN, -NO2 or by 
-S(0)2Ci-C8alkyl, or 

R44 is Ci-Caalkyl mono- or poly-substituted by halogen, -CN or by Ci-C4alkoxy; 
R45 is hydrogen, Ci-CsalkyI, Ca-Csalkenyl or Ca-Cealkynyl, or is Ci-CealkyI mono- or poly- 
substituted by halogen, -CN or by Ci-C4alkoxy; 

R46» R47 and R48 are each independently of the others Ci-CsalkyI, Ca-Csalkenyl or Ca-Cs- 
alkynyl, or Ci-CsalkyI mono- or poly-substituted by halogen, -CN or by Ci-C4alkoxy; 
p is 0 or 1 ; 

R49. R50. R51. R52, R53 and R54 are each independently of the others hydrogen, Ci-CsalkyI, or 
phenyl which may in tum be mono- or poly-substituted by halogen, Ci-CeaikyI, Ci-C4halo- 
alkyl, Ci-C4alkoxy, -CN, -NO2, Ci-Caalkylthio. Ci-Csalkylsulfinyl or by Ci-Csalkylsuifonyi; or 
each R2 independently is Ci-CaalkyI, or is Ci-CealkyI mono- or poly-substituted by halogen, 
-CN, -NO2, -NR55R56. -CO2R57. -CONRseRss, -COReo. -C(R6i)=NOR62, -C(S)NR63R64, 
-C(Ci-C4alkylthio)=NR65, -ORee. -SRsz, -SORes. -SO2R69, -O(SO2)R70. •N(R7i)C02R72. 
-N(R73)COR74 or by Ca-CecycloalkyI; or 

each R2 independently is C2-C8alkenyl, or is C2-C8alkenyl mono- or poly-substituted by -CN, 
-NO2, -CO2R75. -CONR76R77. -CORts. -C(R79)=NOR8o. -C(S)NR8iR82. -C(Ci-C4alkylthio)=NR83 
or by Cs-CecycloalkyI; or 
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each R2 independently is C2-C8al,kynyt, or is CrCsaliicynyl mono- or pO!y-substituted by 
halogen. -CN. -CO2R84. -CONRssRsbv -CORb/. -C(Rt«^^^ 

vC(CrC4ialkylthi6)=NR92 or by Ca-C^ . . 

e^ch fta intl^ndehtly isCa-^^yeiqa^ 

gllosieri. -ON, -CO2R93. -C;0NW94Rto. -COftge. -C(R97)=n6>?98. -C(^iNR^ft,oo or by 
-C(Ci-C4alkynhio)=^^ioi; or. 

two adjacent R2 substituents togettier form a Ci-C7alkylene t)ridge Which finay "be mterrupted 
by 1 or 2 non-adjacent oxygen atoms and substituted by Ci-CealkyI, the total number of ring 
atoms being at least 5 and at most 9; or two adjacent R2 substituents together form a 
Cz-Cralkenylene bridge which may be interrupted by 1 or 2 non-adjacent oxygen atoms and 
substituted by d-Cealkyl, the total number of ring atoms being at least 5 and at most 9; 
R55 is hydrogen or d-Caalkyl; 

R56 is hydrogen. Ci-CsalkyI, Ca-Cealkenyl, Ca-Csalkynyl, phenyl or benzyl, it being possible for 
phenyl and benzyl in turn to be mono- or poly-substituted by halogen, Ci-C4alkyl, Ci-C4halo- 
alkyi, Ci-C4alkoxy, -CN, -NO2. Ci-C4alkylthio, Ci-C4alkylsulfinyl or by Ci-C4alkylsulfonyl; or 
R55 and R56 together are a Ca-Csalkylene chain which may be interrupted by an oxygen or 
sulfur atom; 

Rs7 is hydrogen, Ci-Csalkyl. Ca-Cealkenyl or Ca-Csalkynyl, or is CrCsalkyl, CrCsalkenyl or 
Ca-Ceaikynyl mono- or poly-substituted by halogen, Ci-C4alkoxy or by phenyl, it being 
possible for phenyl in turn to be mono- or poly-substituted by halogen, Ci-C4alkyl, Ci-C4halo- 
alkyl, C,-C4alkoxy, -CN, -NO2, Ci-C4alkylthio, Ci-C4alkylsulfinyl or by Ci-C4alkylsulfonyl; 
R58 is hydrogen or CrCealkyI; 

R59 is hydrogen or Ci-CaalkyI, or is Ci-CsalkyI mono- or poly-substituted by -COOH, Ci-Cb- 
alkoxycarbonyl or by -CN; or 

Rs9 is Ca-Csalkenyl, Ca-Csalkynyl, phenyl or benzyl, it being possible for phenyl and benzyl in 

turn to be mono- or poly-substituted by halogen, Ci-C4alkyl, Ci-C4haloaIkyl, Ci-C4alkoxy, 

-CN, -NO2. Ci-C4alkylthio, C,-C4alkylsulfinyl or by Ci-C4alkylsulfonyl; or 

R58 and R59 together are C2-C5alkylene; 

Reo is hydrogen, Ci-C4alkyl, Ci-C4haloalkyl or Ca-CecycloalkyI; 

Rei is hydrogen, Ci-C4alkyl, Ci-C4haloalkyl or Ca-CecycloalkyI; 

R62 is hydrogen, Ci-CealkyI, Ca-Csalkenyl, Ca-Csalkynyl, CrC4haloalkyl or Ca-Cehaloalkenyl; 
and 

Res is hydrogen or Ci-Caalkyl; 
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Rm is hydrbgeri or pi-Csalkyl, or is Ci-Cealkyl mono- or poly-substituted by -COOH, Ci-Cs- 
,a|koxycarbonyl or by -CN; or . ^ 

Bm^s C3 Csalkenyl. CajCealkynyl, phenyl or benzyl, it being possible for phenyl and benzyl iri 
tqrn:t0. t3^ 1^^^ 0r pbly-substituleci by halogen, Ci-dAalkyl, Ci-C^hatpaikyl. Ci^^^^ 
; -CN, -NO?. Ci-C4alkylthio; C,-C4alkylsulfinyl or by Ci-C4£flk;yisulfonyi; or 
Res and ftw tbgeiher areCrCiiatkyie^^^ 
Res is hydrogen or Ci-CsalkyI; 

Ree and Rbt are each independently of the other hydrogen, Ci-CsalkyI, Ca-Csalkenyl, 

Cs-Csalkynyl, or Ci-Csalkyi mono- or poly-substituted by halogen, -CN or by Ci-C4aikoxy; 

Res R69 and R70 are each independently of the other C-Csalkyl. Ca-Caalkenyl or Ca-Csalkynyl, 

or Ci-CsalkyI mono- or poly-substituted by halogen, -CN or by Ci-C4alkoxy: 

Rti and R73 are each independently of the other hydrogen, Ci-CsalkyI or Ci-Csalkoxy; 

R72 is Ci-CsalkyI; 

R74 is hydrogen of d-Csalkyl; 

R75 is hydrogen, or is Ci-CsalkyI, Ca-Csalkenyl or Ca-Csalkynyl, each of which may be mono- 
or poly-substituted by halogen, Ci-C4alkoxy or by phenyl, it being possible for phenyl in turn 
to be mono- or poly-substituted by halogen, Ci-C4alkyl, Ci-C4haloalkyl, Ci-C4alkoxy, -CN, 
-NOz, Ci-C4alkylthio, Ci-C4alkylsulfinyl or by Ci-C4alkylsulfonyl: 
R76 is hydrogen or Ci-CsalkyI; 

R77 is hydrogen or Ci-CealkyI, or is Ci-CsalkyI mono- or poly-substituted by -COOH, Ci-Ca- 
alkoxycarbonyl or by -CN; or 

R77 is Cs-Csalkenyl, Ca-Csalkynyl, phenyl or benzyl, it being possible for phenyl and benzyl in 
turn to be mono- or poly-substituted by halogen, Ci-C4alkyl, Ci-C4haloalkyl. Ci-C4alkoxy, 
-CN, -NO2, Ci-C4alkylthio, Ci-C4alkylsulfinyl or by Ci-C4alkylsulfonyl: or 
R76 and R77 together are CrCsalkylene; 

Rtb and R79 are each independently of the other hydrogen, Ci-C4alkyl, Ci-C4haloalkyl or 
Cs-CscycloalkyI; 

Rso is hydrogen, Ci-Csaikyl. Ca-Csalkenyl. Ca-Csalkynyl, Ci-C4haloalkyl or Ca-Cehaloalkenyl; 
Rsi is hydrogen or Ci-Csalkyi; 

R82 is hydrogen or Ci-CsalkyI, or is Ci-CsalkyI mono- or poly-substituted by -COOH, Ci-Cs- 
alkoxycarbonyl or by -CN; or 

R82 is CrCsalkenyl, Ca-Csalkynyl, phenyl or benzyl. It being possible for phenyl and benzyl in 
turn to be mono- or poly-substituted by halogen, Ci-C4alkyl, Ci-C4haloalkyl. Ci-C4alkoxy, 
-CN, -NO2, Ci-C4alkylthio, C,-C4alkylsulfinyl or by Ci-C4alkylsulfonyl: or 
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Rsi and Reg together are Ca-Csalkylene; 
Res is hydrogen or Ci-Csalkyi; 

^84 is hydrogen, or Is Ci-CBaikyl/ Ca-Cs ©ach of which may be monp- 

iQfjpOly-su^^^ by halogen, Ci-C4alk9xy or% pheny;i, it being possible for phenyl in turn 
to be rnonp- pr poly-substitute Ci-C4a!kyl, Ci-C4hal6a%^^^ C^^alkoxy, -Cn, 

C$^C4aikytifhro, C^-Cialfeylsulf m^^ . 
Ras is hydrogen or Ci-CsalkyI; 

Rae is hydrogen or Ci-CsalkyI, or is Ci-Csalkyl mono- or poly-substituted by -COOH, Ci-Cs- 
alkoxycarbonyl or by -CN; or 

Ree is Ca-Csalkenyl, Cs^Csalkynyl, phenyl or benzyl, it being possible for phenyl and benzyl in 

turn to be mono- or poly-substituted by halogen, Ci-C4alkyl, CrC4haloalkyl, Ci-C4alkoxy. 

-CN. -NO2, C,-C4alkylthio, Ci-C4alkylsulfinyl or by Ci-C4alkylsulfonyl; or 

Ras and Rae together are Ca-Csalkylene; 

Raz is hydrogen, Ci-C4alkyl, Ci-C4haloalkyl or Ca-CecycloalkyI; 

Raa is hydrogen, Ci-C4alkyl, Ci-C4haloalkyl or Ca-CecycloalkyI; 

Rag is hydrogen, CrCsalkyI, Cg-Caalkenyl, Ca-Caalkynyl, Ci-C4haloalkyl or Ca-Cehaloalkenyl; 
R90 is hydrogen or Ci-Caalkyl; 

R91 is hydrogen or Ci-CaalkyI, or is Ci-CaalkyI mono- or poly-substituted by -COOH, Ci-Ca- 
alkoxycarbonyl or by -CN; or 

R91 is Ca-Caalkenyl, Ca-Caalkynyl, phenyl or benzyl, it being possible for phenyl and benzyl in 
turn to be mono- or poly-substituted by halogen, Ci-C4alkyl, Ci-C4haloalkyl, Ci-C4alkoxy, 
-CN, -NO2, Ci-C4alkylthio, Ci-C4alkylsulfinyl or by Ci-C4alkyisulfonyl; or 
R90 and R91 together are Ca-Csalkylene; 
R92 is hydrogen or Ci-CaalkyI; 

R93 is hydrogen, or is Ci-CaalkyI, Ca-Caalkenyl or Ca-Cgalkynyl, each of which may be mono- 
or poly-substituted by halogen, Ci-C4alkoxy or by phenyl, it being possible for phenyl in turn 
to be mono- or poly-substituted by halogen, Ci-C4alkyl, Ci-C4haloalkyl, Ci-C4alkoxy, -CN, 
-NO2, Ci-C4alkyIthio, Ci-C4alkylsulfinyl or by Ci-C4alkylsulfonyl; 
R94 is hydrogen or Ci-Caalkyl; 

R95 is hydrogen or Ci-CaalkyI, or is Ci-CaalkyI mono- or poly-substituted by -COOH, Ci-Ca- 
alkoxycarbonyl or by -CN; or 

R95 is Ca-CsBlkenyl, Ca-Caalkynyl, phenyl or benzyl, it being possible for phenyl and benzyl in 
tum to be mono- or poly-substituted by halogen, Ci-C4alkyl, Ci-C4haloalkyl, Ci-C4alkoxy, 
-CN, -NO2. Ci-C4alkylthlo, Ci-C4alkylsulfinyl or by Ci-C4alkylsulfonyl; or 
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1^94 and Rgs together are CrCsalkylene; 
R96 iis hydrc>geri/CrC4alkyl, Ci-Cah^^ 
R97 is hydrogen, Ci-C4^^ 

Rge is hydrogen, Ci-Osaikyi, Ca-C^alkenyl Ca-Csalkynyl, Ci-C4halQ^I^^^ 

.I5t99 is hydrogen or 61 -daa^ . ' 

R100 is hydrdgert or Ci-CsalkyI is Ci-CsalkyI iriono- or poly-sutistftuted by -CdOH, Ci^Js-j 

alkoxycarbonyl or by -CN; or 

R100 is Ca-Caalkenyl, Ca-Cealkynyl. phenyl or benzyl, it being possible for phenyl and benzyl in 
turn to be mono- or poly-substituted by halogen, Ci-C4alkyl, Ci-C4haloalkyl, Ci-C4alkoxy, 
-CN. -N02, Ci-C4alkylthio. Ci-C4alkylsulfinyl or by Ci-C4alkylsulfonyl; or 
R99 and Rioo together are Cz-Csalkylene; and 
R101 is hydrogen or Ci-CealkyI, 

or an agrochemically acceptable salt or any stereoisomer or tautomer of a compound of 
formula I, and 

b) a synergistically effective amount of one or more compounds selected from the group 
consisting of the co-herbicides: 

triasulfuron (773), prosulfuron (657), clodinafop-propargyl (156), terbutryn (740), dicamba 
(222), fenoxaprop-P-ethyl (331), metamifop, diclofop-methyl (232), tralkoxydim (767), 
butroxydim (104), amidosuWuron (24), chlorsulfuron (146), ethoxysulfuron (307), 
flupyrsulfuron (374), flupyrsulfuron-methyl-sodium (374), metsulfuron-methyl (536), 
sulfosulfuron (714), thifensulfuron-methyl (754), tribenuron-methyl (778), imazamethabenz- 
methyl (438), flucarbazone-sodium (357), iodosulfuron-methyl-sodium (454), florasulam 
(351), flumetsulam (366), metosulam (533). chlorotoluron (142), isoproturon (464), 
methabenzthiazuron (510). bromoxynil (93), ioxynil (455), pyridate (672), bifenox (75), 
fluoroglycofen-ethyl (371), carfentrazone-ethyl (119), fluazolate (355), diflufenican (245). 
flurtamone (382), glyphosate (407). sulfosate (407), giufosinate (406), S-glufosinate. 
bialaphos (bilanafos; (77)), ethalfluralin (298), pendimethalin (599), 2,4-DB (211). dichlorprop 
(2,4-DP; (228)), MORA (485), MCPB (487). mecoprop (MCPP; (489)). mecoprop-P (490), 
clopyralid (162), fluroxypyr (380), quinmerac (682). benazolin-ethyl (59), difenzoquat 
metilsulfate (242), cyhalofop-buty! (191), trifluralin (791). fluthiamide (flufenacet; (362)), 
isoxaben (466), prosulfocarb (656), triallate (772), 2,4-D (205); benfluamid, cinidon-ethyl 
(152), flufenpyr. picolinafen (Code No. AC 900001; (621)), propoxycarbazone (Code No. 
MKH 6561; (541)); 
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pretilachlor (632), cinosulfuron (1 54), fenclorim (325), pyriftalid (Code No. CGA 279 233), 
meto!achlor (529), S-metolachlor (530), mixtures of metolachlor and S-rhetolaqhlor. . . 
preferably ml)rtures ttiiBrTOf^^^^ 

b^nsulfu.rori-mejlhyl (66), ImazbsUlfuron (444), pyrazQiulfuron-e^H^^^ (6^), a?iilis6ifuix>n (f<5), 
^TOcartJ tSag), mefiairiacet (491), n^olinate (642), propariil (6i44ji; pyrazblat© (pyrai^ 
-(663)), fehoxaprop-etHyl fthe Pesticide Mianual', Editor C. fonmilh, ICltFi ^itibn, Strldsfi Crop 
Protection Council, 1994, Entry No. (299)), bispyribac (82), bispyri^c-sodiurri (82), 
pyriminobac-methyl (676), cafenstrole (108), oxaziclomSfone (Code No. MY-100; (583)), 
dymron (daimuron; (§07)), fentrazamide (Code No. NBA 0^; (340)), indanofan (Code No. 
MK243; (450)), etobenzanid (Code No. HW-52; (311)), oxadiargyl (578), halosulfuron-methyl 
(414), clomazone (159), oxadiazon (579), benzobicyclon (Code No. SAN1315H; (70)), 
mefenpyr-diethyl (492); 

profoxydim (Code No. BAS 625H; (54)). pyrazogyl; 

cyclosulfamuron (186), flazasulfuron (349), flufenacet (362), benfuresate (63), bentazone 
(69), bromobutide (9t). dithiopyr (275), ethametsulfuron-methyl (299), flamprop-M (348), 
methyldymron (521). quinclorac (681), thiazopyr (752) and mesosulfuron. 

The above herbicldal active ingredients under b) are known and are described, for example, 
in The Pesticide Manual". Editor C.D.S. Tomlin, 12th Edition, British Crop Protection 
Council, 2000 under the Entry Nos. included in brackets; for example, triasulf uron (773) is 
described therein under Entry No. 773. 

The S-enantiomer of gluf osinate (406). S-glufosinate. is registered under CAS Reg. No. 
[35597-44-5]. 

Metamifop (Dongbu Hannong; Code No. DBH 129) is known as a herbicide and is registered 
under CAS Reg. No. [256412-89-2). 

Fluazolate (Monsanto; Code No. JV-485. MON 48500) is also known as a herbicide under 
the common name isopropazole and is registered under CAS Reg. No. [174514-07-9J. 



The compound of formula 2.1 
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(2,1) 



isJcnowJT) as a herbicj<^ey name Jbenffuami^^ 

is registered under CJAS fieg. Uo. [1 i 36tS4-ft8-7j; 

Aufenpyr is known as a herbicide and is registered under CAS Reg. No. [188489-06-7]. 
The compound of formula 2.2 




(2.2) 



is known as a herbicide under the common name pyrazogyl (Aventis; Code No. 
AEB 172391) and is registered under CAS Reg. No. [158353-15-2]. 



The compound of formula 2.3 



CH3 

S 

o 




OCH3 

t t y 

O O O N..^ 
OCH, 



(2.3) 



is known as a herbicide under tlie common name mesosulfuron (Aventis; Code No. 
AEF 130060) and is registered under CAS Reg. No. [208465-21-8]. 



Pyriftalid and its preparation are described, for example, in EP-B-0 447 506. 
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the invention also Includes the salts that the compounds of formula I having acid hydrogen, 
especially the derivatives haying carboxylic acid groups (e.g. carl>oxyl-substituted alkyi, 
ftlkenyl and iailiynyl groupis), are able.to form with amines, alkali metal and alkaline Qarth 
0§1arbases or quaternary ammonium basei. Among the a^ melal and aljcali^^^ earth 
lirtetai hydroxides iiised as salt formers, emptiasis is to be given to the Hydroxides of fitHiufrf; ^ 
"^diurift, petaissibrli, m^grifesiurn artd cajclum, but e^pTOlaily to tfiose of TOcfium and 
potassium. 

Examples of suitable amines for ammonium salt formation that come into consideration are 
ammonia as well as primary, secondary and tertiary Ci-Cisalkylamines, Ci-C4hydro)Qralkyl- 
amines and C2-C4alkoxyalky!amines, for example methylamine, ethylamine, n-propylamine, 
Isopropylamine, the four butylamine isomers, n-amylamine, isoamylamine, hexylamine, 
heptylamine, octylamine, nonylamine, decylamine, pentadecylamine, hexadecylamine, 
heptadecylamine, octadecylamine, methyl-ethylamine, methyl-isopropylamine, methyl- 
hexylamine, methyl-nonylamine, methyl-pentadecylamine, methyl-octadecylamine, ethyl- 
butylamine, ethyl-heptylamine. ethyl-octylamine, hexyl-heptylamine, hexyl-octylamine. 
dimethylamine, diethylamine, dl-n-propylamine, diisopropylamine, di-n-butylamine, di-n- 
amylamine, diisoamylamine, dihexylamlne, diheptylamine, dioctylamine, ethanolamine, 
n-propanolamine, isopropanolamine, N,N-diethanolamine, N-ethylpropanolamine, N-butyl- 
ethanolamine, allylamine, n-butenyl-2-amine, n-pentenyl-2-amine, 2,3-dimethylbutenyl-2- 
amine, dibutenyl-2-amine, n-hexenyl-2-amine, propylenediamine, trimethylamine, triethyl- 
amine, tri-n-propylamine, triisopropylamine, tri-n-butylamine, triisobutylamine, tri-sec-butyl- 
amine, tri-n-amylamine, methoxyethylamine and ethoxyethylamine; heterocyclic amines, for 
example pyridine, quinoline, isoquinoline, morpholine, piperidine, pyrrolidine, indoline, 
quinuclidine and azepine; primary arylamines, for example anilines, methoxyanilines, ethoxy- 
anilines, o-, m- and p-toluidines, phenylenediamines, benzidines, naphthylamines and o-, m- 
and p-chloroanilines; but especially triethylamine, isopropylamine and diisopropylamine. 



Preferred compounds of formula I are those wherein each Ri independently is halogen, -CN, 
-NO2, -C(Rio)=NORii, -OR13. -SO2R16. -OSO2R17, Ci-CsalkyI or Cz-Cealkenyl, or is d-Csalkyl 
mono- or poly-substituted by halogen or by -CN; 
Rio is hydrogen or Ci-C4alkyl; and 
R11 is Ci-Ceaikyl. 
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Preference is given also to those compounds of formula I wherein 

each R2 independently is halogen, -CN. -NO2, -NR36R37, -CO2R38. -C(R4i)=NpR42,^OR44, 

-^SP2R47, -O.SQ2R48 or CrCealkyI, or Is Ci-Cealkyl moriq- dr poly-substituted by halogen, -CN 

.Qrjby -CO2R57; • / . • ^ - v._.;v''^'^ v ':. '^./ \ /r'-' 

t^36 and R37 ar3^ hydrpjgeh;"' ; t 

IS38 is hydrogen ortS^-^^^ h 

R41 is hydrogen or Ci-C4alkyl; and ^ 

R42 is Ci-Csalkyl. 

t 

An especially preferred group of compounds of formula I comprises those compounds 
wherein each Ri Independently is halogen, -CN. -NO2, -C(Rio)=NORii, -OR13, -SO2R16. 
-OSO2R17, Ci-Cealkyl or C2-C8alkenyl, or is Ci-CaalkyI mono- or poly-substituted by -CN; 
Rio is hydrogen or Ci-C4alkyl; 
R11 is Ci-Csalkyl; 

each R2 independently is halogen, -CN, -NO2, -NR36R37. -CO2R38. -C(R4i)=N0R42, -OR44, 
-SO2R47, -OSO2R48 or Ci-Csalkyl. or is Ci-CsalkyI mono- or poly-substituted by -CN or by 
-CO2R57; 

R36 and R37 are hydrogen; 
Rsa is hydrogen or Ci-CaalkyI; 
R41 is hydrogen or Ci-C4alkyl; 
R42 is Ci-CsalkyI; and 

Ra and R4 are each independently of the other hydrogen or Ci-C4alkyl. 

Also of interest are compounds of formula I wherein Ri is halogen or -CN, or is Ci-CsalkyI 
substituted by -CN, or is Ci-Cealkoxy. 

Very special preference is given to those compounds of formula 1 wherein R2 is halogen, 
-CN, Ci-CsalkyI substituted by -CN, or is Ci-Cealkoxy, especially wherein at least one of the 
substituents Ri or R2 is Ci-CsalkyI substituted by -CN. 

Preference is given also to compounds of formula I wherein n is 0. 1 or 2 and m is 0, 1 , 2, 3 
or 4, especially wherein n is 1 or 2 and m is 1 or 2. 

Of special interest are compounds of formula I wherein R3 and R4 are hydrogen. 
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In an outstanding group of compounds of formula I, the group 



^ ^4 occupies the 2-position on the pyridine ring, preferably 

with n being 1 or 2 and Ri occupying the 3- and/or 5-position on the pyridine ring. 




Preference is given also to compounds of formula I wherein 
m is 1 or 2 and R2 occupies the 3-position on the phenyl ring. 

Emphasis should be given also to compounds of formula I wherein Ri is hydrogen, fluorine, 

chlorine, bromine, methoxy. difluoromethoxy. trifluoromethyl or isopropylthio; 

R2 is cyanomethyl, chlorine or bromine; 

R3 and R4 are hydrogen; 

n is 1 or 2 and 

m is 1. 

Preferred synergistic mixtures according to the invention for controlling weeds and grasses 
in crops of cereals comprise, as co-herbicides under b). compounds selected from the 
group: triasulfuron. prosulfuron, clodinafop-propargyl, terbutryn, fenoxaprop-P-ethyl, 
diclofop-methyl, tralkoxydim, butroxydim, amidosulfuron, chlorsulfuron, ethoxysulfuron, 
flupyrsulfurpn-methyl-sodium, metsulfuron-methyl, sulfosulfuron, thifensulfuron-methyl, 
tribenuron-methyl, imazamethabenz-methyl, flucarbazone-sodium, iodosulfuron-methyl- 
sodium, florasulam, flumetsulam, metosulam, chlortoluron, methabenzthiazuron, bromoxynil, 
pyridate. bifenox, fluoroglycof en-ethyl, carfentrazone-ethyl, fluazolate, cyhalof op-butyl, 
azimsulfuron, bensulfuron-methyl, cinosulfuron, cyctosulfamuron, fentrazamide. 
flazasulfuron, fluazolate, bentazone, ethametsulfuron-methyl, halosulfuron-methyl, 
quinclorac, imazosulfuron, pyrazosulfuron-ethyl, benfluamid, cinidon-ethyl, flufenpyr, 
picolinafen and propoxycarbazone. 



Preferred synergistic mixtures according to the invention for controlling weeds and grasses 
in crops of rice comprise, as co-herbicides under b), compounds selected from the group: 
pretilachlor, cinosulfuron, triasulfuron, fenclorim, pyriftalid, clodinafop-propargyl, metolachlor, 
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S-metolachlor, mixtures of metolachlor and S-metolachlor, preferably mixtures thereof 
containing 50-90 %, especialiy 70-90 % S-metolachlor. bensulf uron-methyl, imazosulfuron. 
pyra:?osujfuron-ethyi, metsuif uron-methyl, azimsulfuron, mefenacet, cyhalpfop-butyl. / 
fenpxaifjrop-ethyl/fw cafenstrble, glyphosate, S-glufbsihatei glufosinate, 

siiWpsat©* halQSulfuroh-rp^H^ oxadlazon, mefenpyr-diethyl, ihdan profoxydim avidl 

•'■•#?aiE60yi. , ■ - ■ --^ ■ •• ' • ■ ;.. 

Further preferred synergistic mixtures according to the invention for. controlling weeds and 
grasses in crops of cereals and rice comprise, as co-herbicides under b), compounds 
selected from the group: amidosulfuron, azimsulfuron, bensulfuron-methyl, bromoxynil, 
carfentrazone-ethyl, chlorsulfuron, cinosulfuron, clodinafop-propargyl, cyclosulfamurpn, 
cyhalofop-butyl, dicamba, diclofop-methyl, ethoxysulfuron, fenoxaprop-P-ethyl, flazasulfuron, 
florasulam, fluazolate, flufenacet, flupyrsulfuron, flupyrsulfuron-methyl-sodium, sulfosulfuron, 
thifensulfuron, triasulfuron. tribenuron-methyl, benfuresate, bentazone, bromobutide, 
dithiopyr, ethametsulfuron-methyl, flamprop-M, f|uoroglycofen-ethyl, halosulfurpn-methyl, 
mefenacet, methyldymron, pyridate, quinclorac, quinmerac, thiazopyr. trail<oxydim, 
imazosulfuron, indanofan, MCPA, MCPB, pyrazosulfuron-ethyl and mesosulfuron. 

It is extremely surprising that the combination of the compound of formula I with one or more 
active ingredients selected from the co-herbicides under b) exceeds the additive effect on 
the weeds to be controlled that is to be expected in principle and thus broadens the range of 
action of the individual active ingredients especially in two respects: firstly, the rates of 
application of the individual compounds of formula I and co-herbicides under b) are reduced 
while a good level of action is maintained and, secondly, the composition according to the 
invention achieves a high level of weed control also in those cases where the individual 
substances, in the low rates of application range, have become useless from the agronomic 
standpoint. The result is a considerable broadening of the spectrum of weeds and an 
additional increase in selectivity in respect of the crops of useful plants, as is necessary and 
desirable in the event of an unintentional overdose of active ingredient. The composition 
according to the invention, while retaining excellent control of weeds in crops of useful 
plants, also allows greater flexibility in succeeding crops. 

The composition according to the invention can be used against a large number of 
agronomicaily important weeds, such as Stellaria, Nasturtium, Agrostis, Digitaria, Avena, 
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Setaria, Sinapis, Lolium, Solanum, Phaseolus, Echinochloa. Scirpus, Monochoria, Sagittaria, 
Bromus, Alopecurus, Sorghum halepense, Rottboellia, CyperuSi Abutiion. Sida. Xanthium, 
Amaranthus. Chenqpodium, Ipomoea, Chry^ntliemumVGalium, Viola and.V 
\pornposition according to the invention is suitable tor 0 methodis of application cbnverition- 
ally use?! in gflriculture^ e apfjjlication and 

s€fed dfesdrn^. The composition acoording fo the inyentlbn is suitable es|5eclaHy for 
controlling weeds in crops of useful plants, such as rape^ sugar beet, sugar cane, plantation 
crops, soybeans and, especially, cereals, rice and maize, and aiso for non*sjSlective wf^ed 
control. 

•Crops" are to be understood to mean also those crops which have been made tolerant to 
herbicides or classes of herbicides as a result of conventional methods of breeding or 
genetic engineering. 

The composition according to the invention comprises the compound of formula I and the co- 
herbicides under b) in any mixing ratio, but usually has an excess of one component over the 
others. Generally, the mixing ratios (ratios by weight) of the compound of formula I and the 
co-herbicides under b) are from 1 :2000 to 2000:1 , especially from 200:1 to 1 :200. 

The rate of application may vary within wide limits and depends on the nature of the soil, the 
method of application (pre- or post-emergence; seed dressing; application to the seed 
furrow; no tillage application etc.), the crop plant, the weed to be controlled, the prevailing 
climatic conditions, and other factors governed by the method of application, the time of 
application and the target crop. The active ingredient mixture according to the invention can 
generally be applied at a rate of from 1 to 5000 g of active ingredient mixture per ha. 

The mixtures of the compound of formula I with the co-herbicides under b) may be used in 
unmodified form, that is to say as obtained In the synthesis. Preferably, however, they are 
formulated in customary manner, together with the adjuvants conventionally used in 
fomnulation technology, such as solvents, solid carriers or surfactants, for example into 
emulsifiable concentrates, directly sprayable or dilutable solutions, dilute emulsions, wettabte 
powders, soluble powders, dusts, granules or microcapsules. As with the nature of the 
compositions, the methods of application, such as spraying, atomising, dusting, wetting. 
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scattering or pouring, are chosen in accordance with the intended objectives and the 
prevailing circumstances. 

The formulations, i^e. the impositions, preparations or mixtures comprising the compounds 
of formula. I and the QO-hert)iCjdei under b) , and also, where appropna^^ one or more solid 
offiquld fonrntilation a^yuvants, are prepared in a mannwknowh per se, e^. by intimately 
tnixing arid/or grinding Ihe active ingredients with ^e forniijletion asjjuvants, e.g. scAvents or 
* solid carriers. In addition, surface-active connpounds. (surfactants) may also be used in the 
preparation of the formulations. 

Examples of solvents and solid carriers are given, for example, in WO 97/34485, page 6. 

Depending on the nature of the compound of formula I to be formulated, suitable surface- 
active compounds are non-ionic, cationic and/or anionic surfactants and surfactant mixtures 
having good emulsifying, dispersing and wetting properties. 

Examples of suitable anionic, non-ionic and cationic surfactants are listed, for example, in 
WO 97/34485, pages 7 and 8. 

Also suitable in the preparation of the herbicidal compositions according to the invention are 
the surfactants conventionally used in formulation technology, which are described, inter alia, 
in "McCutcheon's Detergents and Emulsifiers Annual" MO Publishing Corp., Ridgewood New 
Jersey, 1981, Stache, H., "Tensid-Taschenbuch", Cari Hanser Verlag, Munich/Vienna, 1981 
and M. and J. Ash. "Encyclopedia of Surfactants", Vol l-lll, Chemical Publishing Co., New 
York, 1980-81. 

The heri3icidal formulations usually contain from 0.1 to 99 % by weight, especially from 0.1 to 
95 % by weight, of active ingredient mixture comprising a compound of formula I together 
with the co-herbicides under b), from 1 to 99.9 % by weight of a solid or liquid fonnulatton 
adjuvant, and from 0 to 25 % by weight, especially from 0.1 to 25 % by weight, of a 
surfactant. 

Whereas commercial products preferably will usually be formulated as concentrates, the end 
user will normally employ dilute formulations. The compositions may also comprise further 
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ingredients, such as stabilisers, e.g. vegetable oils or epoxidised vegetable oils (epoxidised 
coconut oil, rapeseed oil or soybean oil), ahtifoams, e.g. silicone oil, preservatives, viscosity 
regulators, binders, tackif ters, and also fertilisers or other aictive ingredients. Preferred 
Iprnfiuteitions have esped J 
■£% j= perd^^ weij 



^nriulslfiable cbriig:e7Hrates: 
active ingredient mixture: 
surfactant: 
liquid carrier: 



1 to 90 %, preferably 5 to 20 % 
1 to 30 %, preferably 1 0 to 20 % 
5 to 94 %, preferably 70 to 85 % 



Dusts: 

active ingredient mixture: 
solid carrier: 



0.1 to 10 %, preferably 0.1 to 5 % 
99.9 to 90 %, preferably 99.9 to 99 % 



Suspension concentrates: 
active ingredient mixture: 
water: 
surfactant: 



5 to 75 %, preferably 1 0 to 50 % 
94 to 24 %, preferably 88 to 30 % 
1 to 40 %, preferably 2 to 30 % 



Wettable powders: 
active ingredient mixture: 
surfactant: 
solid carrier: 



0.5 to 90 %, preferably 1 to 80 % 
0.5 to 20 %, preferably 1 to 15 % 
5 to 95 %, preferably 1 5 to 90 % 



Granules: 

active ingredient mixture: 
solid carrier: 



0.1 to 30 %, preferably 0.1 to 15 % 
99,5 to 70 %. preferably 97 to 85 % 



The following Examples illustrate the invention further, but do not limit the invention. 



F1 . Emulsif iable concentrates a) 
active ingredient mixture 5 % 

calcium dodecylbenzenesulfonate 6 % 



b) 

10% 
8% 



c) 

25% 
6% 



d) 

50% 
8% 
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castor oil polyglycol ether .4 % - . 4 % . 4 % 

<36 rppl of ethylene pxide^^ \ . 

octylphenoi polyglycol ether r , - > ^ 2% 

\(7Tg Wiol of eth^^ \ . . _ ^ ^ , ^.^.^ . V > 

^clQhexanone : / T 

Emulsions of any desired concentration can foe dt)tained from such. oidhcentfates by dilution 
with water. 

F2. Solutions a) b) c) d) 

active ingredient mixture 5% 10% 50% 90% 

i -methoxy-3-(3-methoxy- 

propoxy)-propane - 20% 20% 

polyethylene glycol MW 400 20 % 10% 

N-methyl-2-pyrrolidone - - 30% 10% 

arom. hydrocarbon mixture 75 % 60 % - - 

C9-C12 

The solutions are suitable for use in the form of microdrops. 

F3. Wettable oowders a) b) c) d) 

active ingredient mixture 5 % 25 % 50 % 80 % 

sodium lignosulfonate 4 % - 3 % . - 

sodium lauryl sulfate 2% 3% - 4% 

sodium diisobutylnaphthalene- 

sulfonate - 6% 5% 6% 

octylphenol polyglycol ether - 1 % 2 % 

(7-8 mol of ethylene oxide) 

highly dispersed silicic acid 1 % 3 % 5 % 10 % 

kaolin 88% 62% 35% 
The active ingredient is mixed thoroughly with the adjuvants and the mixture is thoroughly 
ground in a suitable mill, affording wettable powders which can be diluted with water to give 
suspensions of any desired concentration. 
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c) 


P-.t % 


5 % 


15% 


0.9 % 


2 % 


.2% 




93% 
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F4. Coated granules 
. active ingredient mixture 
tiiqlily dij$pidirs0d silicic acid 
^riorganfc carrier 

^(diarpetfef • • ^ ... >v: ^ 

the active <ngr<Sjdient 4$ dissolved in rifi!®jbyTene chloride and. app^lted*ib<he cjifrte*iby 
spraying, and the solvenl is th^n evaporated off in vacuo. 

F5. Coated granules . 
active ingredient mixture 
polyethylene glycol MW 200 
highly dispersed silicic acid 
inorganic carrier 
(diameter 0.1 - 1 mm) 
e.g. CaCOa or Si02 

The finely ground active ingredient is uniformly applied, in a nriixer, to the carrier moistened 
with polyethylene glycol. Non-dusty coated granules are obtained in this manner. 

c) d) 

5% 15% 

3 % 4 % 

2 % 2 % 



a) 


b) 




0.1 % 


5% 


15% 


1.0% 


2% 


3% 


0.9 % 


1 % 


2% 


98.0 % 


92% 


80% 



F6. Extruder aranules 


a) 


b) 


active ingredient mixture 


0.1 % 


3% 


sodium lignosulfonate 


1.5% 


2% 


cartx>xymethylcellulose 


1.4% 


2% 


icaolin 


97.0 % 


93% 


The active ingredient is mixed and 


ground with the 


adjuvants, and the 


with water. The mixture is extruded and then dried in a stream of air. 


F7. Dusts 


a) 


b) 


active ingredient mixture 


0.1 % 


1 % 


talcum 


39.9 % 


49% 


Icaolin 


60.0 % 


50% 



90 % 79 % 



C) 

5% 
35% 
60% 

Ready-to-use dusts are obtained by mixing the active ingredient with the carriers and 
grinding the mixture in a suitable mill. 
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F8. Suspension concentrates 
active ingredient mixture 
ethylene glycol 
Jjjbnylphenol polyglycQl other 
iplrnoiptetlj^^ oxideX 
^diurn ligndsulfonatei 
. car^xyrri^HylcellulQ^ 
37 % aqueous formaldehyde 
solution 

silicone oil emulsion 
water 

The finely ground active ingredient is intimately mixed with the adjuvants, giving a 
suspension concentrate from which suspensions of any desired concentration can be 
obtained by dilution with water. 

It is often more practical for the compound of formula I and the mixing partner or partners 
under b) to be formulated separately and then to be brought together in the desired mixing 
ratio in the applicator in the form of a "tank mixture" In water shortly before application. 

Biological Examples: 

A synergistic effect exists whenever the action of the active ingredient combination of the 
compound of formula I and co-herbicides under b) is greater than the sum of the actions of 
the active ingredients applied separately. 

The herbicidal action to be expected We for a given combination of two herbicides can be 
calculated as follows (see COLBY, S.R., "Calculating synergistic and antagonistic response 
of herbicide OTmbinations", Weeds 1 5, pages 20-22, 1 967): 

We = X + [r • (100- A-)/ lOO] 

wherein: 

X = percentage herbicidal action on treatment with the compound of formula I at a rate of 
application of p kg per hectare, compared with the untreated control (= 0 %). 
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3% 

5% - 



b) 

10% 

5 % 
1 % 



3^% 
1 % . 
0.2 % 



■ r% 

0.2 % 



0.8% 
87 % 



0.8 % 
79% 



c) 

25% 
5% 
2% 



d) 
50% 
5% 



4% . 
t % 
0.2% 



5-% 
T% 
0.2 % 



0.8 % 
62 % 



0.8 % 
38% 
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Y = percentage herbicidal action on treatment with a co-herbicide under b) at a rate of 
application of q l<g per hectare, compared with the untreated control. 

Vye :=^^ected herbicidal action, (percentage herbicidal action (x>iijpared with the untreated 

ccHtttrob. f oMq^^^ of iformiiia i and co-herbiqide uhdeir b) ^ 

When the action actually obsen/ed is greater than the value to be expected We, there is a 
synergistic effect. 

The synergistic effect of the combinations of the compound of formula I with the co,- 
herbicides under b) is demonstrated in the following Examples. 

Experiment description - pre-emeroence test: 

Monocotyledonous and dicotyledonous test plants are sown in standard soil in plastics pots. 
Directly after sowing, the test compounds are applied in aqueous suspension by spraying 
(500 litres of water per ha). The rates of application depend on the optimum concentrations 
determined under field conditions and greenhouse conditions. The test plants are then 
grown in the greenhouse under optimum conditions. The tests are evaluated after 36 days 
(% action, 100 % = plant has died, 0 % = no phytotoxic action). 
The mixtures used in this test exhibit good results. 

Experiment description - post-emeroence test: 

The test plants are grown to the 2- to 3-leaf stage in plastics pots under greenhouse 
conditions. A standard soil is used as cultivation substrate. At the 2- to 3-teaf stage, the 
herbicides are applied to the test plants both alone and in admixture. Application is carried 
out using an aqueous suspension of the test compounds in 500 litres of water per ha. The 
rates of application depend on the optimum concentrations determined under field conditions 
and greenhouse conditions. The tests are evaluated after 33 days (% action, 100 % = plant 
has died, 0 % = no phytotoxic action). 
In this test, too, the mixtures used exhibit good results. 

It has been shown, surprisingly, that specific safeners are suitable for mixing with the 
synergistic composition according to the invention. The present invention accordingly relates 
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also to a selectively herbicidal composition for controlling grasses and weeds in crops of 
useful plants, especially in crops of cereals, rice and nriaize, that comprises a compound of 
iforrlntula I, one or more compounds selected from the co-herbicides under b), arid a safener 
: <counter atgent. antidote) that protects the useful plants, but^not the Wi^eds, against ifye 
jjhytotoxic action the herWcid.e.i ai well as to the- use of such a con]iposition In the qontrol 
weeds Jn c^^^ - V / ^. 

There is accordingly also proposed in accordance with the inventipn a selectively herbicidal 

composition that, in addition to comprising customary inert formulation adjuvants, such as 

carriers, solvents and wetting agents, comprises as active ingredient a mixture of 

ab) an amount, effective for herbicide synergism, of a compound of fonmuta I and one or 

more compounds selected from the co-herbicides under b) and 

c) an amount, effective for herbicide antagonism, of a compound selected from the 

compound of formula 3.1 

(3.1). 

N Me 

CljHC'^O 

and the compound of fonnula 3.2 

CI 





(3.2). 



and the compound of fomiula 3.3 
CI 




(3.3), and Its free acid and salts. 



0-CH2-C(0)-0-CH(CH3)C5H„ -n 
and the compound of fomiula 3.4 
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CH, COOCH2CH3 




V (34). and its the fr^e acid and salts, 



^ COOCH2CH3 



W0 tJlS 




and the compound of fonmula 3.6 



and the compound of fonmula 3.7 



/^CHCIg 

(3.5), 




CH, 



CHgCOOH 



COOH 



CI^HC^O 

i 9H3 



(3.6). 



(3.7). 



and the compound of fonmula 3.8 

CI 




O (3.8). 



and the compound of fomnula 3.9 

Cl2CHCON(CH2CH=CH2)2 (3.9). 
and the compound of fomiula 3.10 
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N 



(3.10). 



CI,HC^ 

' O 



and the compound of formula 3.12 




COOH 



(3.12), and its ethyl ester, 



and the compound of formula 3.1 3 

CI 




COOC2H5 



(3.13), 



ecu 



and the compound of formula 3.14 



pCH, o 




^ ^ — NHCHg 



(3.14). 



and the compound of formula 3.1 5 
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(3.15) 




The compounds of formulae 3.1 to 3.16 are known and are described, for example, in the 
"Pesticide Manual", 12th Edition, British Crop Protection Council, 2000 under the entry 
numbers 65 (formula 3.1, benoxacor), 325 (formula 3.2. fenclorim). 163 (formula 3.3, 
cloquintocet-mexyl), 492 (formula 3.4, mefenpyr-diethyl), 401 (formula 3.5, furilazole), 389 
(formula 3.8, fluxofenim), 225 (formula 3.9, dlchlormid) and 376 (formula 3.10, flurazole). 
The compound of formula 3.1 1 is known under the designation MON 4660 (Monsanto) and 
is described, for example, in EP-A-0 436 483. 

The free acid and salts of cloquintocet-mexyl (formula 3.3) are known, for example, from 
WO 02/34048, and the free acid and salts of mefenpyr-diethyl (formula 3.4) are known, for 
example, from WO 01/17353. 

The compound of formula 3.6 (AC 304415) is described, for example, in EP-A-0 613 618, 
and the compound of formula 3.7 in DE-A-29 48 535. The compounds of fomiula 3.12 are 
known under the common names isoxadifeh and isoxadifen-ethyl, are described in 
DE-A-43 31 448 and are registered under the CAS Reg. Nos. [209866-92-2] and [163520- 
33-0], and the compound of formula 3.13 is described in DE-A-35 25 205. The compound of 
formula 3.14 is known, for example, from US-A-5 215 570, and the compound of 
formula 3.15 from EP-A-0 929 543. The compound of fonmula 3.1 6 is described in 
WO 99/00020. In addition to the compound of formula 3.16, the other 3-(5-tetrazolyl- 
carbonyl)-2-c|uinolones described in WO 99/00020, especially the compounds specifically 
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disclosed in Tables 1 and 2 on pages 21 to 29, are also suitable for protecting crop plants 
against the phytotoxic action of the compounds of formula 1. 

irtie Invention relates also to a s0!ectjveiy herbicidal composition tbat, in addition to 
conprisin^ custoniafy irtert formujatiori adjuN^^ sujph ^s, carriers, solyents and >5jetting^ 
j^&irtts. cofnpnses a^eot^^ :/ - h^ :: 

^^Isi^rbioldally 

c) an amount, effective for herbicide antagonism, of a compound selected from the 
compounds of formulae 3.1 , 3.2, 3.3. 3.4, 3.5, 3.6, 3.7, 3.8, 3.9, 3.10, 3.1 1 , 3.12, 3.13, 3.14. 
3.15 and 3.16, 

Preferred mixtures according to the invention comprise as safener a compound selected 
from the compounds of fonnulae 3.1 , 3.3 and 3.8. Such safe/iers are suitable especially for 
those compositions according to the invention that comprise the above-mentioned preferred 
co-herbicides under b). 

Combinations of the compound of formula I with the compound of formula 3.3 have been 
found to be very especially effective compositions. Such a composition is preferably used 
together with clbdinafop-propargyl (156). 

The invention relates also to a method for the selective control of weeds in crops of useful 
plants, which comprises treating the useful plants, seeds or cuttings thereof, or the area of 
cultivation thereof, with a herbicidally effective amount of a herbicide of formula I, optionally 
one or more herbicides selected from the co-herbicides under b), and an amount, effective 
for herbicide antagonism, of a safener from formulae 3.1 to 3.16. 

As crop plants that can be protected by the safeners of formulae 3.1 to 3.1 6 against the 
damaging effect of the above-mentioned herbicides there come into consideration especially 
cotton, soybeans, sugar beet, sugar cane, plantation crops, rape and, very especially, 
cereals, rice and maize. "Crops" are to be understood to mean also those crops which have 
been made tolerant to herbicides or classes of herbicides as a result of conventional 
methods of breeding or genetic engineering. 
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The weeds to be controlled may be both monocotyledonous and dicotyledonous weeds, 
such as, for example Stellaria, Agrostis, Digitaria, Avena, Apera, Brachlarla. Phalaris, 
Setarla. Sinapi^^ Loliunri. $ptanMm, EchihbchlQa, Scirpu^ Monochbria, Sagittarja, Panicum, 
i Bromus, Alppecurus, $brghum halepehse. Sorghum bicolor, Rbttbpellia. Cyp^m^ 
^da. Xgjithium, Arrisrafnthys, Ch^ppodium. Ippmpea, Chrysanth Vipla arjd 

.VerCHl^ - ■ _ . ' J^rrl 

Areas of cultivation Include the areas ot ground on which the c/op plants are alreiady growing 
or which have been sown with the seed material of those crop plants, as well as ground 
intended for the cultivation of such crop plants. 

Depending on the intended use, a safener of fomnula 3,1 to 3,16 can be used in the 
pretreatment of the seed material of the crop plant (dressing of the seeds or cuttings) or can 
be introduced into the soil before or after sowing. It can, however, also be applied, either 
alone (so-called "split application") or together with the herbicide, after emergence of the 
plants. The treatment of the plants or seeds with the safener can therefore in principle be 
carried out independently of the time at which the herbicide is applied but implies a period of 
time in which heribicide and safener are still able to meet in order that the safening action 
can subsequently come about at all. So-called "split application" must be distinguished from 
separate application. The plants can, however, also be treated by simultaneous application 
of heri^icide and safener (e.g. in the form of a tank mixture). The ratio of the rate of 
application of safener to the rate of application of herbicide depends largely on the method 
of application. In the case of field treatment, which is carried out either using a tank mixture 
comprising a combination of safener and herbicide or by separate application of safener and 
herbicide, the ratio of herbicides to safener is generally from 100:1 to 1:10, preferably from 
20:1 to 1 :1 . In the case of field treatment it is usual to apply from 0.001 to 1 .0 kg of safener 
per ha, preferably from 0.001 to 0.25 kg of safener per ha. 

The rate of application of herbicides is generally from 0.001 to 2 kg per ha, but preferably 
from 0.005 to 0.5 kg per ha. 

The compositions according to the invention are suitable for all methods of application 
conventionally used in agriculture, e.g. pre-emergence application, post-emergence 
application and seed dressing. 
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In the case of seed dressing, generally from 0.001 to 1 0 g of safener per kg of seed, 
preferably from p!o^ to 2 g of safener per kg 6f seed, are applied. When the safener is 
applied fri jiquici form shbi% before sdw|ng, with soakingfof tlie seeds, then advantageously 

Ij^g sif^.^j: s<jtMtLOT5 UiSe^^ the active jhgria^^^^ of from 1 to 

For the purpose of application, the safeners of formulae 3.1 to 3.16 or corrrbinations of those 
saf eners with a herbicide of formula I and optionally one or more herbicides selected from . 
the'co-herbicides under b) are advantageously formulated together with adjuvants customary 
in formulation technology, e.g. into emulsifiable concentrateg, coatable pastes, directly 
sprayable or dilutable solutions, dilute emulsions, wettable powders, soluble powders, dusts, 
granules or microcapsules. 

Such formulations are described, for example, in WO 97/34485, pages 9 to 13. The 
formulations are prepared in known manner, e.g. by intimately mixing and/or grinding the 
active ingredients with liquid or solid formulation adjuvants, e.g. solvents or solid carriers. In 
addition, surface-active compounds (surfactants) can also be used in the preparation of the 
formulations. Solvents and solid carriers suitable for that purpose are mentioned, for 
example, in WO 97/34485, on page 6. 

Depending on the nature of the compound of formula I, the co-herbicides under b) and the 
safeners of formulae 3.1 to 3.16 to be formulated, there come into consideration as surface- 
active compounds non-ionic, cationic and/or anionic surfactants and surfactant mixtures 
having good emulsifying, dispersing and wetting properties. Examples of suitable anionic, 
non-ionic and cationic surfactants are listed, for example, in WO 97/34485 on pages 7 and 
8. Also suitable for the preparation of the herbicidal compositions according to the invention 
are the surfactants conventionally employed in formulation technology, which are described, 
inter alia, in "McCutcheon's Detergents and Emulsifiers Annual" MC Publishing Corp., 
Ridgewood New Jersey, 1981 . Stache, H., "Tensid-Taschenbuch". Carl Hanser Verlag, 
Munich/Vienna, 1981 and M. and J. Ash, "Encyclopedia of Surfactants", Vol. I-III. Chemical 
Publishing Co.. New York, 1980-81. 
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The herbicidal formulations usually contain from 0.1 to 99 % by weight, especially from 0.1 to 
95 % by weight, of active ingredient.mixture comprising a compound of formula I, a 
cbmpouhd selected from the co-herbicides under b) and the safeners of formulae 3.1 to 
3.16; from 1 fo 99,9 % by weight of a solid or liquid forniulation adjuvant and from 0 tb^S % 
ix/ weight, espfecialiy from Q.l tp 25 % by weight, of a surfactant. Whereais corhnrierQial 

v.* ■-cjrtt'- - ... ^ . • . > .', ■ ■ ..^ ^ • •• • • - *-- v.- ^ *■ ■ i'*-' • 

prodiiCts. preteraBly will usually be formolated as concentrate end usi^r will npnTij^lly 

^^©rftjSloy dilutejorm ^ v-- , 

...•...© 

The compositions may also comprise further ingredients, such as stabilisers, e.g. vegetable 
oils or epoxidised vegetable oils (epoxidised coconut oil, ra^eseed oil or soybean oil), anti- 
foams, e.g. silicone oil, preservatives, viscosity regulators, binders, tackifiers^ and also 
fertilisers or other active ingredients. For the use of safeners of formulae 3.1 to 3.16, or of 
compositions comprising them, in the protection of crop plants against the damaging effects 
of herbicides of formula 1 and co-herbicides under b), various methods and techniques come 
into consideration, such as, for example, the following: 

i^ Seed dressing 

a) Dressing of the seeds with a wettable powder formulation of a compound from fomnulae 
3.1 to 3.16 by shaking in a vessel until uniformly distributed over the seed surface (dry 
dressing). In that procedure approximately from 1 to 500 g of a compound from formulae 3.1 
to 3.16 (4 g to 2 kg of wettable powder) are used per 100 kg of seed, material. 

b) Dressing of the seeds with an emulsifiable concentrate of a compound from formulae 3.1 
to 3.16 according to method a) (wet dressing). 

c) Dressing by immersing the seed material for from 1 to 72 hours in a liquor comprising 
from 100 to 1000 ppm of a compound from formulae 3.1 to 3.16 and optionally subsequently 
drying the seeds (immersion dressing). 

Dressing the seed material or treating the germinated seedling are naturally the preferred 
methods of application, because treatment with the active ingredients is directed entirely at 
the target crop. Generally from 1 to 1000 g of antidote, preferably from 5 to 250 g of 
antidote, are used per 100 kg of seed material, but depending on the methodology, which 
also allows other active ingredients or micronutrients to be added, concentrations above or 
below the limits indicated may be employed (repeat dressing). 
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ii) Application as a tank mixture 

A liquid formulation of a mixture of antidote and herbicide is used (ratio by weight of the one 
to the other from 10:1 to 1:100), the rate of appliceftibn of herbicide beinq from 6.005 to 
■^X) kg per hectare, ^uch tank mixtures are applied before dr after sowing. 
i^ ApMcatioh ^o the 

fiie <g5fl^ lormujae 3 J^^^^^^ open, ^yyn seed furrow |h 

' -Ihe.form of an erhutsif table conoehtr^^^^^ weffable powder pf^tani^^ 0hce the s^ed furrQw 
has been covered over, the herbicide is applied In the usual manner pre-emergenoe, 
iv> Controlled release of active ingredient 

The compound from formulae 3.1 to 3.1p is applied in solution to mineral carrier grS^nules or 
polymerised granules (urea/formaldehyde) and dried. If desired^ it is also possible to apply a 
coating that allows the active ingredient to be released in metered amoMnts oyer a specific 
period of time (coated granules). 

Preferred formulations have especially the following compositions: 
(% = percent by weight) 



Emulsifiable concentrates: 
active ingredient mixture: 
surfactant: 
liquid carrier: 



1 to 90 %, preferably 5 to 20 % 
1 to 30 %, preferably 10 to 20 % 
5 to 94 %. preferably 70 to 85 % 



Dusts: 

active ingredient mixture: 0.1 to 10 %, preferably 0.1 to 5 % 

solid carrier: 99.9 to 90 %, preferably 99.9 to 99 % 



Suspension concentrates: 
active ingredient mixture: 
water: 
surfactant: 



5 to 75 %. preferably 10 to 50 % 
94 to 24 %, preferably 88 to 30 % 
1 to 40 %. preferably 2 to 30 % 



Wettable powders: 
active ingredient mixture: 
surfactant: 
solid carrier: 



0.5 to 90 %, preferably 1 to 80 % 
0.5 to 20 %, preferably 1 to 15 % 
5 to 95 %, preferably 15 to 90 % 
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Granules: 

active iogredieht mixture: o.i to 30 %, preferably 0.1 to 15% 

Mid carrier': . ^ ' ^9.S totO %, prefera^^^ 

|he folloYfirig fexatiNples fllgjsttra^^ ^ui^heir; ljut cIq not l^it t^ie iriyention. 

Formulation ExatfUiiesfor mixtures 6t herbicides of formaja i. oDtfonativ of co- h6ft)icideis M. 
and safeners of formulae 3.1 to 3.16 f% = percent by weioiit) 



F1 . Emulslfiable concentrates 


a) 


b) 


c) 


d) 


active Ingredient mixture 


5% 


10% 


25% 


50% 


calcium dodecylbenzenesulfonate 


6 % 


8% 


6% 


8% 


castor oil polygiycol ether 


4% 




4% 


4% 


(36 mol of ethylene oxide) 










octylphenol polygiycol ether 




4% 




2% 


(7-8 mol of ethylene oxide) 










cyclohexanone 






10% 


20% 


arom. hydrocarbon mixture 


85% 


78% 


55% 


16% 


C9-C12 










Emulsions of any desired concentration can be obtained from such concentrates by dilution 


with water. 










F2. Solutions 


a) 


b) 


c) 


d) 


active ingredient mixture 


5% 


10% 


50% 


90% 


1 -methoxy-3-(3-methoxy- 










propoxy)-propane 




20% 


20% 




polyethylene glycol MW 400 


20% 


10% 






N-methyl-2-pyrrolidone 






30% 


10% 


arom. hydrocarbon mixture 


75% 


60% 






C9-C12 










The solutions are suitable for use in the form of microdrops. 
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F3. Wettable powders a) b) c) d) 

active ingredient mixture 5% 25% 50% 80% 



sodium lignpsulfonate \ . -4% " . . • " . - 3% . - . 

a^ium laturyl sulifate 2% _ 3% - ~ " V ^ 

sodiuni diiSPliulEyineipliitlialene-. 



'o 



«ayl|jhieno^ €*fi5^r - ' ^ % . 2 - 

<7-8 mol bf ethylene oxide) 

highly dispersed silicic acid i % 3 % 5 % . 10 % 

kaolin 88% 62% 35% 

The active ingredient is mixed thoroughly with the adjuvants and the mixture is thprougtily 
ground in a suitable mill, affording wettable powders which can be diluted with water to give 
suspensions of any desired concentration. 



F4. Coated Granules 


a) 


b) 


c) 


active ingredient mixture 


0.1 % 


5% 


15% 


highly dispersed silicic acid 


0.9 % 


2% 


2% 


inorganic carrier 


99.0 % 


93% 


83% 


(diameter 0.1-1 mm) 








e.g. CaCOs or Si02 








The active Ingredient is dissolved in methylene chloride and 


applied to the carrier by 


spraying, and the solvent is then evaporated off in vacuo. 




F5. Coated Granules 


a) 


b) 


c) 


active ingredient mixture 


0.1 % 


5% 


15% 


polyethylene glycol MW 200 


1.0% 


2% 


3% 


highly dispersed silicic acid 


0.9 % 


1 % 


2% 


inorganic carrier 


98.0 % 


92% 


80% 



(diameter 0.1 - 1 mm) 
e.g. CaCOa or Si02 

The finely ground active ingredient is uniformly applied, in a mixer, to the carrier moistened 
with polyethylene glycol. Non-dusty coated granules are obtained in this manner. 
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F6. Extruder aranules 


a) 


b) 


c) 


d) 


active ingredient mixture 


0,1 %. 


3% 


.5% 


15 % 


sodiurn Hgno^ulfpngte 


1.5% 


2% 


3% 


4% 


carboxynr^ethylcellulbse 


r i.4V-\ 




2%' 


g% 


|5|iOlin 


97.0 % 


93 % 


90 % 

J mixtu re is moist 


79 % 


Walter, thei mixUjre is eiamde^ and then drlexJln a stream 6f air. 


* 




F7. Dusts 




b) 


c) . 




active ingredient mixture 


0.1 % 


1 % 


5% 




talcum 


39.9% 


49% 


35 % 




kaolin 


60.0 % 


50 % 


60% 




Ready-to-use dusts are obtained by mixing the active ingredient with the carriers and 




grinding the mixture in a suitable milL 









F8. Suspension concentrates a) b) c) d) 

active ingredient mixture 3% 10% 25% 50% 

ethylene glycol 5% 5% 5% 5% 

nonylphenol polyglycol ether - 1 % 2 % 

(15 mol of ethylene oxide) 

sodium iignosulfonate 3% 3% 4% 5% 



cartjoxymethylcellulose 1 % 1 % 1 % 1 % 

37 % aqueous formaldehyde 0.2 % 0.2 % 0.2 % 0.2 % 

solution 

silicone oil emulsion 0.8 % 0.8 % 0.8 % 0.8 % 

water 87% 79% 62% 38% 

The finely ground active ingredient is intimately mixed with the adjuvants, giving a 
suspension concentrate from which suspensions of any desired concentration can be 
obtained by dilution with water. 



It is often more practical for the compounds of formula I, co-herbicides under b) and the 
safeners of formulae 3.1 to 3.16 to be formulated separately and then to be brought together 
in the desired mixing ratio in the applicator in the form of a "tank mixture" In water shortly 
before application. 
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The ability of the safeners of formulae 3.1 to 3.16 to protect crop plants against the 
phytotoxic action of herbicides of formula I is illustrated in the following Examples. 

i §iqlogiofi1 EKamole: Saf enina action . / '^'^'^-^^T V ! V 

f^je t?stj?la ar©afowri Inplastfcsipots un q^reenT^buse.coii^^ jp the 4-le^^ 
Eittiat skge, ^her the h0rt«cides alone or the mixtures of tfi^^ he^ic)de|5 wltifV the te§t 
compounds being tested as satenefs are applied to the test plants. The test cQnr\pounds aVe 
applied in the fonm of an aqueous suspension prepared from a 25 % wettable povyder 
(Example F3, b)), using 500 litres of water per ha. 4 weeks after application, the phytotoxic 
action of the herbicides on the crop plants, e.g. maize and cerea)§. is evaluated w^ina a 
percentage scale. 100 % indicates that the test plant has died, 0 % indicates no phytotoxic 
action- The mixtures according to the invention exhibit a good action in this test. 
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